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 TOWARDS INTUITIVE INTERACTION THEORY 
 
1.0 Introduction 
Intuitive interaction, or intuitive use, or even “intuitivity”, have long been buzzwords used by 
designers and marketers but until recently there was no research about what this might entail and how 
designers could encourage it. This century, work on intuitive interaction has been gaining pace and this 
special issue showcases the state of the art in intuitive interaction research worldwide. This editorial is 
intended to introduce readers to the concept and definitions of intuitive interaction, briefly discuss the 
short history of work in this field and highlight and discuss some of the main issues raised by the 
papers in the issue. 
1.1 Why Intuitive Interaction? 
A question commonly asked by researchers in related fields is why study intuitive interaction? Why 
not look at usability or learnability or familiarity instead? Our main motivation for starting work in this 
field at the start of the century was curiosity – the need to discover what intuitive interaction actually 
is. No authors had previously established empirically how people can use things intuitively, and 
exactly how designers can make an interface intuitive. Until we had done that, we could not be certain 
about how closely related to other concepts it might be. Our reason for sticking with it is that people 
are still using the term. We could have abandoned the use of the word intuitive or intuition and instead 
talked only about prior knowledge or transfer of experience. However, the phrases “intuitive use” and 
“intuitive interaction” would have continued to be used and mis-understood. Designers and marketers 
and users talk about it everyday. If researchers are using different terms from the rest of the world, 
how can we hope to have any impact and to improve the design of everyday interfaces? Also, intuitive 
interaction adds a further dimension than simple knowledge transfer or prior experience – that of non-
conscious or implicit knowledge. This dimension is important when designing for intuitive use as it is 
not always simple to elicit users’ implicit knowledge about interface features. 
1.2 Definitions 
Two complementary definitions of intuitive use have formed the basis of most of the work done in this 
field. Our (the QUT) definition was reached through literature review into intuition and various fields 
relevant to intuitive interaction (eg. HCI, cognitive psychology, usability and interaction design): 
Intuitive use of products involves utilising knowledge gained through other 
experience(s). Therefore, products that people use intuitively are those with features 
they have encountered before. Intuitive interaction is fast and generally non-
conscious, so people may be unable to explain how they made decisions during 
intuitive interaction (Blackler, 2008; Blackler, Popovic, and Mahar, 2002; Blackler, 
Popovic, and Mahar, 2003). 
 
The IUUI (Intuitive Use of User Interfaces) group at TU Berlin in Germany devised a definition of 
intuitive use based on a literature review of usability design criteria (Scholz, 2006) and a series of 
interviews and workshops with users, usability specialists, and user interface design practitioners: 
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A technical system is intuitively usable if the users‘ unconscious application of prior 
knowledge leads to effective interaction (Mohs et al., 2006b).  
The QUT research and most of what has followed in this field was specifically based on the foundation 
of this understanding of intuition and intuitive interaction. Over the past decade and a half, several 
different researchers on four different continents using a variety of products, interfaces and experiment 
designs have all found that prior experience is indeed the leading contributor to intuitive use (Blackler, 
2008; Fischer, Itoh, and Inagaki, 2014; Hurtienne, 2009; O'Brien, 2010), and intuitive interaction has 
become strongly linked with familiarity or prior experience (Blackler, 2008; Blackler, Popovic, and 
Mahar, 2010b; Fischer, et al., 2014; Hurtienne and Blessing, 2007; Hurtienne and Israel, 2007; Marsh 
and Setchi, 2008; Mohs et al., 2006a; O’Brien, Rogers, and Fisk, 2008a, 2008b). Familiar features are 
used more intuitively, and people with higher Technology Familiarity complete tasks more quickly, 
with more intuitive uses and less errors (Blackler, et al., 2010b). There are other researchers who have 
done work on prior experience (without using the term intuitive), especially for older people, 
observing participants performing tasks with products such as microwaves, cameras and cars 
(Langdon, Lewis, and Clarkson, 2007; Lewis, Langdon, and Clarkson, 2008). They have also found 
that prior experience contributes to fast and effective interface interaction. 
2.0 QUT Research Approach 
At QUT, we have largely used observation and verbal protocol, while participants complete actual 
tasks using real or prototype products and interfaces. We have also collected data about participants’ 
familiarity with other relevant technologies through questionnanires and interviewed them about their 
opinions of features they used during our experiments. 
2.1 Coding data 
The dependant variables common to most of the QUT experiments are time on tasks, number or 
percentage of intuitive uses and intuitive first uses and subjective measures of familiarity of interface 
features. Time on task is relevant as intuitive processing is assumed to be faster than more conscious 
types of processing (Agor, 1986; Bastick, 2003; Salk, 1983), so participants interacting intuitively with 
the product should be able to complete tasks more quickly. However, it cannot be assumed that 
completing the task quickly is always the same as completing it intuitively; there also needs to be a 
measure of intuition or intuitive uses.  
Through our initial experiments, The QUT team developed a robust coding scheme supported by 
literature-based heuristics, which we have built on since (Blackler et al., 2011). The coding schemes 
employed assume that various levels of cognitive processing occur during one task (Berry and 
Broadbent, 1988), and were designed to distinguish intuitive processing from other processes (such as 
automatic and conscious processes). Audio-visual data were coded with Noldus Observer. These 
results were then exported to an Excel spreadsheet and/or SPSS (Statistical Package for the Social 
Sciences) for full statistical analysis. The way in which correct and/or intuitive uses were extracted 
from the data and coded is discussed in detail by Blackler et. al.(2011). 
 
 
2.2 Technology Familiarity 
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QUT researchers developed and used Technology Familiarity (TF) to gauge past experience with 
relevant interface features. It was measured through a questionnaire, in which participants provided 
details of their experience with products with similar features to those they would encounter during the 
experiment. A separate questionnaire was therefore devised for each new product used in the 
experiments. More frequent and more extensive use of the products in the questionnaire produces a 
higher TF score (Blackler and Hurtienne, 2007; Blackler, et al., 2010b). The TF questionnaire proved 
reliable, and has been used subsequently by us (e.g. McEwan, Blackler, Johnson, and Wyeth, 2014) as 
well as adapted by others (O'Brien, 2010). 
Hurtienne, Horn, & Langdon (2010) discussed facets of prior experience and identified the facets of 
exposure, competence and subjective feeling. Exposure was split onto three sub-components – 
duration, intensity and diversity of use. Duration describes how many months/years a product has been 
used. Intensity describes how often it is used, and diversity of use describes the number of 
functions/features used, or problems solved with the product. In addition, Hurtienne et. al. (2010) 
suggested that three levels of specificity apply to exposure and competence. These are (1) the product 
in focus, (2) different products of the same type, and (3) a broad range of products of different types. 
The QUT TF questionnaires were designed to measure exposure (intensity and diversity) at all three 
levels of specificity, as interface features are often transferred between products and product types. For 
example, one experiment used a universal remote control which had tab-based navigation similar to 
software alongside standard audiovisual symbols found on all kinds of remote controls and audiovisual 
devices. 
3.0 Other Researchers’ Approaches 
3.1 Image Schemas 
Hurtienne (2009) conducted a range of studies examining the role of image schemas in intuitive use. 
Image schemas are abstract representations of recurring dynamic patterns of bodily interactions that 
structure the way humans understand the world (Johnson, 1987), and thus are important building 
blocks for thinking. They are based on each individual’s experience of interaction with the physical 
world, but tend to be largely universal as the physical world operates in the same way for everyone. 
Because they are based on past experience, and because they are so well known and so universal that 
they become unconscious, they can be defined as intuitive. Therefore, Hurtienne argued, incorporating 
image schemas into interfaces can allow intuitive interaction. Through his research, Hurtienne (2009) 
demonstrated that metaphorical extensions of image schemas can be used in interface design, and they 
do result in better performance. The effective use of image schemas and their metaphorical extensions 
is likely to facilitate intuitive use, as image schemas are based on prior knowledge that almost every 
person possesses. Thus, performance using interfaces based upon image schemas should remain 
consistent across heterogeneous user groups, making them more ubiquitously applicable than familiar 
features, which may not be familiar to everyone and generally rely on experience with other products. 
Hurtienne (2009) was able to demonstrate successful improvements to interfaces with this approach. 
3.2 Prior Experience and Age 
O’ Brien (2010) conducted studies into prior experience and its effect on technology use for older 
people, drawing heavily on previous work in intuitive interaction (e.g. Blackler, 2008). She used an 
adapted version of the QUT TF questionnaire to determine participant groups. She conducted a 
longitudinal (10 day) diary study combined with interviews to investigate real life use of a variety of 
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products by younger adults, high TF older adults and low TF older adults, followed with an 
observation study. She video-recorded younger adults, high TF older adults and low TF older adults 
completing tasks with three different contemporary products. This was followed by an interview about 
participants’ familiarity with the features of the products. 
She found that older adults used different categories of technologies – including more healthcare and 
kitchen products – than younger adults. High TF older adults used more technologies than low TF 
older adults. She also showed that prior experience was the most common reason for successful 
technology use, but was not always sufficient on its own. Information presented by the products 
themselves was also needed to address problems encountered in real life tasks. She found that prior 
experience is important for technology use, but it did not explain all the differences between age 
groups, and high TF older adults still did not perform as well as younger adults. 
The QUT team, having previously found some evidence that older people were using interfaces less 
intuitively and more slowly, also conducted a studies on intuitive interaction for older people and 
found that people over 65 are less familiar with products that they own than younger ones (under 45), 
while both older and middle aged people are less familiar with products that they do not own than 
younger ones. Age-related cognitive decline is also related to slower and less intuitive performance 
with contemporary products and interfaces.  These findings suggest that the reasons behind the 
problems that older people demonstrate with contemporary technologies involve a complex mix of 
familiarity and capability (Blackler, Popovic, Mahar, Reddy, and Lawry, 2012). 
 
4.0 Contributions of the early work 
The early work on intuitive interaction has made four important contributions to the foundation of the 
field: 
4.1 Empirical evidence to confirm the definitions.  
Familiarity is instrumental in facilitating intuitive interaction with a variety of interfaces. Other factors 
such as age (O'Brien, 2010) and/or age-related related cognitive decline (Blackler, Mahar, and 
Popovic, 2010a; Reddy, Blackler, Mahar, and Popovic, 2010) also play a part but TF is the most 
consistent factor, as well as being the only one that designers can realistically address. 
4.2 Establishing methods for researching intuitive interaction.  
The methods used by QUT and others to investigate intuitive interaction, and the related area of prior 
experience, have been various, but the underpinning approach has been video-recorded observation of 
people performing tasks with real or prototyped interfaces. Several other methods (e.g. surveys, 
diaries, questionnaires, interviews, verbal protocols and cognitive tests) have been successfully used to 
supplement it, and automated software has sometimes been utilised to collect some of the performance 
data (e.g. Hurtienne, 2009). Coding schemes based on the literature and the definitions of intuitive 
interaction have been used to analyse these data. With these diverse methods, the early work has 
consistently demonstrated that fast, effective, intuitive interaction is based on past experience. 
4.3 Exploring how intuitive interaction can be applied by designers.  
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Hurtienne (2009) showed that applying image schemas during design could lead to designs that are 
intuitive to use.  The QUT team also tested an approach, based on our continuum, for applying 
intuitive interaction to interfaces and made similar findings (Blackler, Popovic, and Mahar, 2014). 
Both of the interfaces tested were early prototypes, so an interface subject to the usual testing and 
improvement cycles should improve outcomes still further. 
4.4 Developing theory about intuitive interaction. 
Most crucially to the building of theory in the field, two continua were developed which have been 
compared and shown to have great similarities. Blackler and Hurtienne (2007) demonstrated how these 
two continua interact (Figure 1). Essentially, intuitive interaction is thought to draw on basic and easily 
accessible knowledge (physical affordances/innate/sensorimotor) at the bottom or most widely 
applicable end of the continuum. This knowledge should be universally available and should be able to 
be used and understood by almost everyone. The continua move though population 
stereotypes/familiar features/cultural knowledge which large sections of certain populations should be 
able to comprehend, to the most complex level (expertise/metaphor). At this end, only those with 
particular relevant knowledge will be able to transfer the knowledge to intuitively use a new interface. 
The final point in the QUT continuum, metaphor, is a potential exception to this progression through 
complexity, as if the right metaphor is appropriately applied it can allow those with little relevant 
knowledge in the exact domain to understand a particular feature by transferring their knowledge from 
elsewhere. These two continua have been shown to be instrumental in creating a foundation for 
understanding and expanding the study of intuitive interaction, as evidenced by their application to the 
research found in this issue. 
 
 
Figure 1 The interactions between the two continua (as reproduced by McEwan et al.(2014)) 
 
 
5.0 Expanding the research 
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Intuitive interaction research has expanded since the early days. For example, the QUT team has been 
researching intuitive interaction for older people (Blackler, et al., 2012), for children, for websites, for 
gaming controllers (McEwan, et al., 2014), as well as intuitive navigation (Cave, Blackler, Popovic, 
and Kraal, 2014) and intuitive expertise (Swann, Popovic, Blackler, and Kraal, 2014). The papers in 
this issue also go in new directions and build the field further. The papers each address new ideas 
around intuitive interaction, while also reinforcing and building on past findings from the early work 
in the field. Many of them are based on the theory previously developed (e.g. the continua), while one 
(Deifenbach and Ullrich) presents a new complementary framework for intuitive interaction. Most of 
the papers explore approaches for applying intuitive interaction. There are various approaches which 
have been applied; image schemas (based on the early work of Hurtienne), approaches for gestural and 
NUI interfaces and other specific needs – including for older people, for applying feedback and for 
assessing and applying affordances. 
Gestural, touch and touchless interfaces have been widely lauded as more natural and potentially more 
intuitive than more traditional interfaces, even being dubbed NUIs (natural user interfaces). They 
involve more everyday movements and gestures than many more traditional interfaces, which 
theoretically should place them at the lower end of the continua. For example, they use physical 
affordances such as reaching and touching, innate responses such as turning towards a salient stimulus, 
population stereotypes such as nodding and shaking of the head, and sensorimotor actions such as 
moving a hand up and down. Therefore, it should come as no surprise that several of the papers in this 
issue also discuss NUIs. 
5.1 The Papers 
Diefenbach and Ullrich (2015) present a new, alternative framework for intuitive interaction, 
comprised of the four components of gut feeling, verbalisability (one of the commonly used criteria for 
coding intuitive uses (Blackler, et al., 2011)), effortlessness and magical experience, and 
complemented by limiting factors of the product and the user. Although the model is made up 
differently, none of these potential properties of intuitive use are incompatible with those already 
proposed in earlier work. Instead they allow for a more subjective view on the part of users. 
Diefenbach and Ullrich tested the four components of the model and one of their limiting factors 
(domain transfer distance) through a large survey which presented various scenarios to respondents. 
Domain transfer distance relates to the distance of a new interface feature from the domain in which a 
user’s knowledge relevant to that feature is based. They found that there was a high level of agreement 
about the four components of their model, and also that participants judged scenarios with a higher 
transfer distance as more appropriate representations of intuitive interaction. In other words, 
participants saw magical experience and gut feeling, which are the subjective experiences of high 
transfer interaction, as more typical of the subjective experience of intuitive interaction than 
effortlessness and verbalisability, which are the kinds of objective experiences generally coded as 
intuitive in previous research. To us, this suggests that where on the continuum the prior knowledge 
sits affects the subjective experience – e.g. physical affordance  (sensorimotor) and even population 
stereotypes (culture) could be so engrained that they are subconscious, feel automatic and go almost 
un-noticed by the user, whereas metaphor, if done right, offers a potential route for increasing domain 
transfer distance and designing more subjectively magical experiences. In between, the familiar 
features may make for a more measureable but more pedestrian experience. 
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Hurtienne, Klöckner, Diefenbach, Nass and Maier (2015) aimed to address the apparent contradictions 
surrounding intuitive, inclusive and innovative products, taking on board the criticism that applying 
familiar features may lead to boring interfaces by developing ways to address all three aspects. They 
report on a study where they applied image schemas to an interface during the design process and 
tested the resulting interface with older people. 
Fischer, Itoh and Inagaki’s (2015) paper also reports on an experiment in applying image schemas but 
in this case they aimed to find a more efficient way of discovering and applying them, in order to find 
ways to improve the design process as well as assessment of new interfaces. They focussed on helping 
users to access existing schemas rather than having to construct new ones in order to save time and 
effort for both users and developers of interfaces.  
Still, Still, & Grgic (2015) had a similar aim, that of establishing what levels and types of knowledge 
can be most easily and accurately elicited from users in order to be applied to new interfaces. They 
investigated two methods for eliciting three types of knowledge (affordance, convention and bias), two 
of which correspond to those on the continua (affordances = affordances, and conventions = 
population stereotypes). Through this experiment, they have provided empirical evidence for the 
existence of a continuum of intuitive interaction as well as establishing ideas about the best ways to 
elicit knowledge from target users. 
Asikhia, Setchi, Hicks, & Walters (in press) offer a novel way to quantify intuitive interaction. They 
elicited image schemas from existing interfaces and used them to evaluate interfaces during usability 
testing. They propose this approach as a framework for testing interfaces for their intuitiveness. This is 
a valuable contribution as approaches for user testing for intuitive interaction have so far been based 
on the same methods as experiments for investigating it, making them time-consuming and 
cumbersome in the usability-testing context (Blackler, et al., 2011). 
Hesphanol and Tomitsch (in press) describe strategies for intuitive interaction in public urban spaces. 
This paper extends intuitive interaction into yet another sphere and gives interesting insights into how 
it can be applied, and when it is appropriate to apply it in public installations and interactive spaces. 
This is important as the users of these spaces are very diverse and it is not easy to control who uses 
them and how. Relating the properties of three types of digitally-enhanced public spaces to the 
continua assists in theory building in this field. The authors also emphasise the importance of feedback 
as a mechanism for controlling the intuitiveness of these spaces in order to make sure people are able 
to access and use them. 
Chattopadhyay and Bolchini (in press) looked at mid-air hand gestures as control inputs, finding that 
intuitiveness of gestures differs between 2D and 3D strokes. They ascribe this to being dependent on 
which part of the IUUI continuum the gestures draw on – 3D on expertise and 2D on sensorimotor. 
They applied image schemas to develop intuitive mid-air gestures, but also found that usability of such 
large gestures is constrained by physical limitations such as handedness and sitting posture. 
Mihajlov, Law and Sprignett (2015) investigated intuitiveness of touchscreen gestures for older 
people. They also looked into the relationship between intuitive interaction and learnability, especially 
in the context of technology-naïve older adults. Although users may have experience of using a certain 
gesture in the natural world, applying it exactly right within the interface often still required learning. 
The authors related higher learnability to higher intuitiveness, bridging a gap between user knowledge 
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and user interaction. They found that some gestures could be intuitive for older people but that there 
were differences between them. Therefore, just making an interface “natural” does not automatically 
make it intuitive. 
Macaranas, Antle, and Riecke (2015) describe an experiment which tested three different full body 
gestural interfaces to establish which types of mappings were more intuitive, one based on images 
schemas and two on different previously encountered features from other types of interfaces. They 
found that intuitiveness as measured by performance was not all that users wanted from a system. For 
example, if they did not discover the interaction model behind the controls they felt dissatisfied. On 
the other hand, transparency of the controls also allowed users to engage more with the content 
presented through the system. It is interesting that Macaranas et. al.’s findings on discoverability and 
transparency of interface models have some similarities with those of Diefenbach & Ullrich’s (2015) 
investigation into the subjective experience of intuitive interaction. The transparent, magical or 
mysterious experiences delivered by more implicit knowledge could be interesting to explore further, 
suggesting that this is a highly fruitful area for further study, but Macaranas et. al.’s findings suggest 
that for some applications the experiences delivered by the options in the centre of the continua are a 
safer option for providing a usable interface. This paper highlights the complex mix of requirements 
that NUI systems have – ease of use and intuitiveness may not always be as important as immersion, 
engagement or challenge in these types of environments. 
Table 1 shows the foundations which the authors in this special issue have drawn on in their 
contributions, as well as the two emerging areas of NUIs/gestural interfaces and new intuitive 
interaction frameworks. Several of the papers overlap with more than one of these columns, reflecting 
the rishness of the work here. 
Table 1 Intuitive Interaction approaches  
 
 
 
 
 
 
 
 
 
 
 
 
QUT Continuum  Image Schemas NUIs and gestural 
interfaces 
Subjective Intuitive 
interaction framework 
Still, Still and Grgic Hurtienne, Klöckner, 
Diefenbach, Nass and 
Maier 
Mihajlov, Law and 
Sprignett 
 
Deifenbach and Ullrich 
Hesphanol and Tomitsch Fischer, Itoh and Inagaki’s Chattopadhyay and 
Bolchini 
Macaranas,  Antle, and 
Riecke 
 Asikhia, Setchi, Hicks and  
Walters 
Hesphanol and Tomitsch  
 Chattopadhyay and 
Bolchini 
Macaranas,  Antle, and 
Riecke 
 
 Macaranas,  Antle, and 
Riecke 
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5.2 Conclusion 
This special issue showcases the current state of the art in intuitive interaction research. The most 
interesting point to note about the whole collection is that there is very little disagreement among 
researchers in this field. Many of the authors have based their work on previously developed theory, 
particularly the continua. It is very gratifying to see these tools coming into their own in describing 
and facilitating application of intuitive interaction in a wide range of contexts. There is undoubtedly 
more to add in terms of intuitive interaction theory, as Diefenbach’s paper has shown, but the range of 
carefully conducted, empirically-based research which has backed up the existing continuum models 
suggests that they have been a valuable starting point for the field. 
Several papers have showcased new potential methods for both applying and assessing intuitive 
interaction during early and later phases of the design process. This work is essential if intuitive 
interaction is going to move out of the universities and into industries that produce interfaces. 
There is always work to be done in making interfaces more intuitive for all sorts of people to use - as 
Still et al (2015) point out, constant development of technologies and interface designs makes intuitive 
interaction a “moving target”. However, we are confident, based on the quality of work in this issue, 
that there are researchers willing and able to continue tackling these challenges. 
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